The isolation of highly efficient methanotrophic communities is crucial for the 12 optimization of methane bioconversion into products with a high market value such as that phosphorus limitation is required to promote PHB accumulation, the highest PHB 23 content being observed with the Sphagnum inoculum at 25 ºC (13.6 ± 5.6%).
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24
The differential specialization of the microbial communities depending on the enrichment 25 temperature supported the key role of this parameter on the results obtained. In all cases after 26 the completion of the enrichment process and of the P limitation tests, Methylocystis, a type 27 II methanotroph known for its ability to accumulate PHA, was the genus that became 28 dominant (reaching percentages from 16 to 46 % depending on the enrichment temperature). The biodegradation kinetics study was carried out batch wise in 1250 mL serum bottles mg-CH4 h -1 g-biomass -1 (Figure 2) . Moreover, the biomass enriched from both the M and Sp 238 inocula exhibited lower specific CH4 biodegradation rates under P limitation compared to 239 regular P supplementation. respectively (Knief, 2015) . Surprisingly, their presence in both inocula samples was scarce.
280
In this sense, the Methylococcaceae family represented 1.94 % of the whole population 
295
In addition, the biomass enriched from both inocula contained a significant percentage of the PHB synthesis (12 % -18 %).
322
These results suggest that, among the several nutrient limitations that might promote PHB 323 production, N-limitation results in higher PHB content compared to P-limitation. However,
324
given the limited number of studies conducted on phosphorus limitation, further investigation 325 is required to support these preliminary conclusions.
326
In addition, the only type II methanotroph found in this study under phosphorus limitation 327 was Methylocystis, which was likely responsible for the synthesis of PHA (Asenjo and Suk, 328 1986). Nevertheless, further studies will be necessary in order to corroborate the influence of 329 P limitation on the PHB synthesis capacity of pure and mixed methanotrophic cultures.
330
The composition of the microbial communities in the inoculum Sp was similar to that García-Pérez, T., López, J.C., Passos, F., Lebrero, R., Revah, S., Muñoz, R., 2018.
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Simultaneous methane abatement and PHB production by Methylocystis hirsuta in a 412 novel gas-recycling bubble column bioreactor. Chem. Eng. J. 334, 691-697. 
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Error bars are standard errors (n=2). 
